A native of China, Macartney rose (Rosa bructeatu) was introduced into the United States in the early 1800's for use as hedge rows. The species spread rapidly and is now a serious range management problem on over 200,000 ha in southeast Texas, especially on the Coastal Prairie (Scifres 1975a) .
Mechanical methods, herbicides, and prescribed burning have been evaluated for improvement of Macartney rose-infested rangeland but only limited success has resulted from use of any single method (Scifres 1975a) . Shredding initially reduces thecanopy but may scatter the Macartney rose canes, which ultimately increases the density of the woody plant since cane nodes can root in moist soil (Haas et al. 1970) . Sprays of phenoxy herbicides such as 2,4-D ([2,4-dichlorophenoxylacetic acid) are effective for Macartney rose control if several, successive, annual treatments are applied (Scifres 1980) . Such multiple treatments are expensive and increase the risk of spray drift onto adjacent land supporting susceptible crops. Repeated herbicide applications seriously reduce the density and diversity of forbs that are important components of livestock and wildlife diets on these rangelands. Dead canes remaining after spraying Macartney rose pose a hindrance to livestock movement and handling. Moreover, Macartney rose regrowth trellising up the dead canes may achieve pretreatment heights within two growing seasons after herbicide application (Gordon and Scifres 1977) .
Picloram (4-amino-3,5,6-trichloropicolinic acid) sprays applied alone or in combination with 2,4,5-T ([2,4,5-trichlorophenoxy] acetic acid), and picloram applied as pellets improves Macartney rose control compared to conventional sprays of phenoxy herbicides (Scifres 1975a (Scifres , 1975b . Pellet formulations have several advantages over herbicide sprays, especially in reducing drift potential. Scifres (1975a) 2.2 kg/ ha (a.i.) reduced Macartney rose live canopies by more than 80% at 1 year following application. However, brush control with the pellets is dependent on rainfall to facilitate root uptake of the herbicide (Scifres 1980) . Therefore, woody plant response to the pellets is usually slower than following application of sprays. Successful uniform canopy reduction of woody plants is also apparently dependent on uniform distribution of pellets to facilitate maximum root absorption (Scifres 1980) . Uniform application of herbicide pellets with ground equipment may be hindered by the Macartney rose canopy cover, and the herbaceous cover may delay direct contact of the pellets with mineral soil.
Burning readily removes Macartney rose topgrowth and improves availability of herbacous forage to livestock (Gordon and Scifres 1977) . However, suppression of Macartney rose with prescribed burning is temporary.
For example, basal regrowth may be apparent within 2 weeks after burning in late winter and the new canes may elongate at an average rate of 7 to 8 cm/month (Gordon and Scifres 1977) . Since use of broadcast sprays requires a well-developed canopy for maximum effectiveness (McCully et al. 1959; Haas et al. 1970; Scifres 1975a Scifres , 1975b Scifres , 1980 much of the range improvement gained from burning may be necessarily sacrificed if conventional herbicide treatments are used as a secondary practice. Therefore, a system was proposed which included the application of root-absorbed herbicide following prescribed burning of Macartney rose-infested range (Gordon 1976) . The hypothesis was that burning to remove the herbaceous cover would facilitate application of herbicides as pellets, and that herbicide application as soon as possible following burning would effectively suppress development of Macartney rose regrowth. After considering previous research (McCully et al. 1959; Haas et al. 1970; Scifres 1975a Scifres , 1975b , this study was designed to evaluate the potential of picloram pellets following prescribed burning for improvement of Macartney rose-infested Coastal Prairie.
Materials and Methods
The research was conducted near Bloomington in Calhoun County, Texas. The study area was level to gently undulating, primarily Blackland range site, and typified by Lake Charles and Victoria clays (Udic Pellustert).
Climax vegetation is tall grass prairie typical of the Gulf Prairies and Marshes (Gould 1975) . Principal decreasers are little bluestem (Schizachyrium scoparium) and switchgrass (Punicum virgatum). Increasers include longtom (Paspalum lividum), brownseed paspalum (Paspalumplicatulum), knotroot bristlegrass (Setariageniculata), and several low-growing species of Panicum and Dichanthelium.
Herbaceous invaders include bushy bluestem (Andropogon glomerutus), broomsedge bluestem (Andropogon virginicus), and snow-on-the-prairie (Euphorbia bicolor). Bermudagrass (Cynodon dactylon), common on adjacent tame pastures, has escaped into portions of the study area. Macartney rose was the primary woody invader in association with scattered huisache (Acacia farnesiana) and honey mesquite (Prosopis glandulosa var. glandulosa).
Foliar cover of Macartney rose varied from 35 to 75% at initiation of the research in 1975 (Gordon 1976 ). The study pastures were usually grazed by cattle from late spring to late fall. The initial stocking rate was 6.1 ha/ AU.
A 142-ha pasture was burned by ranch personnel on February 27, 1975. The pasture supported almost 4,000 kg/ha of fine fuel, and reduction of Macartney rose topgrowth exceeded 95%. The burn was conducted with a wind speed of 16 km/hr, air temperature was 2 lo C, and fine fule moisture (dry-wt basis) was 19%. In June and September 1975, picloram pellets (5% a.;.) were applied at 1. I kg/ ha (a.i.) with a tractor-mounted spreader to 15.2 by 47.2-m plots. The herbicide treatments were replicated three times in a randomized complete block design on each date. Since the entire pasture was burned, there was no opportunity to include unburned plots for comparison.
Three grazing exclosures, constructed of welded wire with IO by JO-cm openings, were established diagonally across each plot to evaluate forage production following treatment. Each exclosure was 1.5 m tall, 1.1 m in diameter, and secured by three metal rods driven into the ground. Live standing herbaceous crop was harvested to a 2.5-cm stubble height from 0.25-m* sampling areas in the center of the exclosures on September 14, 1975 , May 14,1976 , and June 14, 1977 , separated into grasses and forbs, oven-dried, and weighed. The exclosures were moved after each harvest. Standing crop of Macartney rose regrowth was harvested to 2.5-cm above ground line from 12, equally spaced, 0.25-m* sampling areas on a line down the center of each plot on September 14, 1975, and May 14, 1976 . Regrowth was then oven-dried and weighed.
In February 1976, ranch personnel burned an adjacent pasture under similar conditions and with results similar to those described for the one burned in 1975. Within 4 days following burning, picloram pellets (5 and 10% a.;.) were applied at 0,0.6, 1.1, and 1.7 kg/ ha (a.i.) into the ash as described for the experiment installed in 1975. Herbicide treatments, replicated three times in a randomized complete block design, were applied to plots 31 by 21 m. Adjacent unburned plots not treated with pellets were maintained for comparison to treated plots.
An alternative technique was employed for evaluation of the larger plots established in 1976, compared to methods for evaluating the first experiment.
Using the line intercept method, foliar cover of live Macartney rose regrowth was recorded on June 15, 1977 and 1978. Two, 30.5-m was 23" C and fine fuel water content averaged 25%. Macartney rose averaged 1 m tall and canopy cover was 46%. The fire removed 95% of the woody plant canopy. On March 8, 1979, picloram pellets were broadcast applied at 0, 1, or 2 kg/ ha (a.;.) to duplicate, 62 by 156-m plots. Herbicide was applied in 6.2-m-wide swaths with a tractor-mounted spreader. The treatments were applied in the same manner to unburned Macartney rose in an adjacent pasture. On June 22, 1979 , February 7, 1980 , and August 24, 1980 , foliar intercepts of Macartney rose were recorded along 10 or 20, equally spaced, 20-m lines laid at a right angle to direction of travel during herbicide application. Foliar intercepts were converted to percentage of pretreatment values before conducting analysis of variance based on a split plot arranged as a randomized complete block design. On March 9, 1979, a 4. l-ha area supporting a heavy canopy cover of Macartney rose was burned near Port Lavaca, Texas. Fine fuel load averaged 3,360 kg/ha, the wind speed averaged about 19 km/ hr, and the air temperature was 26OC. Immediately following the burn, I. 1 kg/ ha of picloram in pellets (10% formulation) were applied to 2-ha of the burned area as a demonstration of the burn-herbicide system. On September 2, 1980, canopy intercepts of live Macartney rose were recorded along five, randomly located, 31-m lines for each treatment.
Results and Discussion

Experiment
Macartney rose regrowth averaged approximately 21 cm tall when picloram pellets were applied in June 1975 after burning the previous February. Symptoms of herbicide phytotoxicity, epinasty, and chlorosis of young tissues, were not detectable until after the first significant rainfall (5 cm) at 30 days after application of the herbicide.
From herbicide application until first evaluation in September 1975, 26 cm of rainfall occurred on the study area. In September 1975, Macartney rose had no regrowth in plots treated with 1.1 kg/ha of picloram in June (Table 1) . Conversely, burned plots not treated with herbicide supported uniformly distributed Macartney rose regrowth with an average standing crop of 694 kg/ ha. Although Macartney rose regrowth on the burned plots was less than 0.5 m tall, the regrowth canes were rapidly elongating at the time of evaluation in September. Because of such rapid regrowth, Macartney rose canopy cover often develops such that additional burns are required within two or three growing seasons to prevent reductions in grass production (Gordon and Scifres 1977) . Macartney rose regrowth rates were apparently slowed during the winter of 1975-76, which was relatively dry. Only 6.2 cm of rainfall (about 40% of the long-term average) were received from November through February.
Macartney rose regrowth in May 1976 occurred in only 8% of the samples where picloram pellets had been applied the previous June or September following burning in February. In comparison, there was a relatively uniform brush cover (80% frequency) on burned plots which were not treated with the herbicide. Consequently, Macartney rose standing crop in May 1976 was only 32 kg/ ha on plots burned and treated with picloram pellets in June 1975 compared to 1025 kg/ha on plots which were burned only ( (Table 2 ) was similar to the effects of the 1975 herbicide application (Table 1) . Although no rainfall was received the month of treatment and the spring of 1976 was relatively dry, the remainder of the year was wet, resulting in an annual total rainfall of 80 cm on the study area. At 16 months after burning in February 1976, canopy cover of Macartney rose was 25% compared to 44% on unburned Coastal Prairie (Table 2) . Moreover, all burned plots treated with picloram pellets in 1976, regardless of herbicide rate or percent active ingredient, supported less Macartney rose regrowth in June 1977 than did plots burned only. Macartney rose canopy cover was 9% on plots treated with 0.6 kg/ ha (a.;.) of the 5% picloram pellets compared to canopy covers of 2% and 1% on plots receiving 1.1 and 1.7 kg/ ha of the herbicide, respectively.
At 28 months after burning in February 1976, Macartney rose canopy cover was significantly less than on unburned areas but had increased by 1270 since the evaluation 12 months earlier (Table 2) . In June 1978, canopy cover on plots burned and treated with the herbicide pellets was less than on plots burned only. Although a trend for decreasing woody plant canopy cover with increasing herbicide rate existed, canopy cover was not different among application rates within a formulation or between formulations within an application rate of herbicide. Because of the rapid canopy replacement rate, the land owner reburned the pasture supporting the experiment in the winter 1979.
1979 Experiments Slightly more than 19 cm of rainfall were received on the study area during January and February prior to installation of prescribed burns in March 1979. From the time of herbicide application to first evaluation, 34 cm of rainfall occurred on the study area. By 3 months after burning and applying the 10% picloram pellets in March 1979, Macartney rose canopy reduction was essentially complete on both burned and unburned areas, regardless of herbicide rate (Table 3) . In contrast, canopy reduction averaged 64% at the first evaluation of the plots burned only. At 11 and 18 months after treatment installation, canopy reduction of Macartney rose was 90% or greater, regardless of rate of picloram applied or whether the areas were burned or unburned. By 18 months after burning only, Macartney rose canopy reduction averaged 31% Thus, in this experiment, prescribed burning did not appear to augment control of Macartney rose with picloram pellets as has been reported with common goldenweed (Isocoma coronopfolia) (Mayeux and Hamilton 1979) . However, removal of standing dead canes was considered a management advantage on burned areas.
Conclusions
On September 2, 1980, Macartney rose canopy cover reduction averaged 63Yo on the pasture burned near Port Lavaca, Texas. In contrast, canopy cover was reduced by 98% on the area burned and treated with 1.1 kg/ ha (a.i.) of the 10% picloram pellets (data not shown). Cane regrowth on the burned pasture averaged 0.9 m tall compared to an average Macartney rose height of 1.9 m on the untreated area. On the portion of the pasture which was treated with 1.1 kg/ha (a.i.) of picloram pellets immediately following burning, Macartney rose height averaged 0.2 m.
Burning during winter dormancy reduces Macartney rose canopy cover, and growth of herbaceous vegetation begins earlier the following spring than on unburned rangeland (Gordon and Scifres 1977) . However, Macartney rose rapidly regrows and usually must be reburned within 2 to 3 years to maintain range improvement, especially if post burn precipitation is average or greater. Also, repeated burning tends to promote a prostrate growth habit in the Macartney rose, making it more difficult to treat with conventional methods such as herbicide sprays compared to undisturbed stands. Picloram pellets applied at 2.2 kg/ ha (a.i.) will control over 80% of undisturbed Macartney rose but the dead standing canes pose problems to livestock handling and care, and offer trellis support for regrowth canes (Scifres 1975a) .
Based on data herein, integration of prescribed burning with picloram pellet applications will extend the influence of burning, and eliminate the management problem posed by standing debris when picloram pellets are applied to unburned rangeland. The picloram pellets may be applied broadcast directly into the ash within I to 4days after burning in the winter or late spring, or in the fail following winter fires. In this study, there was little difference in the response of Macartney rose among the times of picloram pellet applications or whether the rangeland was burned. However, application of the pellets immediately following winter burning appears advantageous because ( I) brush removed by the fires does not pose a hindrance to movement of machinery, and mulch accumulations and herbaceous plants do not prevent immediate contact of the herbicide pellets with mineral soil; (2) herbicide application can be completed before other management activities begin in the spring; (3) the herbicide is applied ahead of the spring rainy season; and (4) 
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